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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

2. Claims 1-11, and 21-30 are rejected under 35 U.S.C. 102(e) as anticipated by Wilmer; 
Michael E. (US 5865205 A) in view of Ohmi; Tadahiro et al. (US 6193212 Bl). Wilmer teaches 
a system (300, 301; Figure 3A,B; column 6; lines 5-21) for delivering a desired mass of gas 
("initial mass" column 6; lines 5-21), comprising: a chamber (350; Figure 3A,B; column 6; lines 
5-21); a first valve (352; Figure 3A,B; column 6; lines 5-21) controlling gas ("initial mass" 
column 6; lines 5-21) flow into the chamber (350; Figure 3A,B; column 6; lines 5-21); a second 
valve (354; Figure 1; column 6; lines 5-21) controlling gas ("initial mass" column 6; lines 5-21) 
flow out of the chamber (350; Figure 3A,B; column 6; lines 5-21); a pressure transducer (316; 
Figure 3A,B; column 6; lines 5-21) providing measurements of pressure within the chamber 
(350; Figure 3A,B; column 6; lines 5-21); an input device (301; Figure 3A,B; column 4; line 66) 
for providing a desired mass of gas ("initial mass" column 6; lines 5-21) to be delivered from the 
system (300, 301; Figure 3A,B; column 6; lines 5-21); a controller (301; Figure 3A,B; column 4; 
line 66) connected to the valves (352, 354; Figure 1; column 6; lines 5-21), the pressure 
transducer (316; Figure 3A,B; column 6; lines 5-21) and the input device (301; Figure 3A,B; 
column 4; line 66) and programmed to, receive the desired mass of gas ("initial mass" column 6; 
lines 5-21) through the input device (301; Figure 3A,B; column 4; line 66), close the second 
valve (354; Figure 1; column 6; lines 5-21); open the first valve (352; Figure 3A,B; column 6; 
lines 5-21); receive chamber (350; Figure 3A,B; column 6; lines 5-21) pressure measurements 
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from the pressure transducer (316; Figure 3A,B; column 6; lines 5-21); close the first valve when 
pressure within the chamber (350; Figure 3A,B; column 6; lines 5-21) reaches a predetermined 
(calculated via "gas equation of state"; column 6; lines 20-21) level; wait a predetermined 
(calculated via "gas equation of state"; column 6; lines 20-21) waiting period to allow the gas 
("initial mass" column 6; lines 5-21) inside the chamber (350; Figure 3A,B; column 6; lines 5- 
21) to approach a state of equilibrium; open the second valve at time=to; and close the second 
valve at time=t* when the mass of gas ("initial mass" column 6; lines 5-21) discharged equals 
the desired mass, - claim 1 
Wilmer further teaches: 

i. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 1, wherein 
the mass discharged ("gas equation of state"; column 6; lines 20-21) .DELTA.m is equal 
to, .DELTA.m=m(to)-m(t*)=V/R[(P(to)/T(to))-(P(t*)/T(- t*))] (5) wherein m(to) is the 
mass of the gas ("initial mass" column 6; lines 5-21) in the delivery chamber (350; Figure 
3A,B; column 6; lines 5-21) at time=to, m(t*) is the mass of the gas ("initial mass" 
column 6; lines 5-21) in the delivery chamber (350; Figure 3A,B; column 6; lines 5-21) at 
time=t*, V is the volume of the delivery chamber (350; Figure 3A,B; column 6; lines 5- 
21), R is equal to the universal gas ("initial mass" column 6; lines 5-21) constant (8.3145 
J/mol K), P(to) is the pressure in the chamber (350; Figure 3A,B; column 6; lines 5-21) at 
time=to, P(t*) is the pressure in the chamber (350; Figure 3A,B; column 6; lines 5-21) at 
time=t*, T(to) is the temperature in the chamber (350; Figure 3A,B; column 6; lines 5-21) 
at time=to, T(t*) is the temperature in the chamber (350; Figure 3A,B; column 6; lines 5- 
21) at time=t*, as claimed by claim 2 
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ii. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 2, further 
comprising a temperature probe (314; Figure 3A,B; column 6; lines 5-21) secured to the 
delivery chamber (350; Figure 3A,B; column 6; lines 5-21) and connected to the 
controller (301; Figure 3A,B; column 4; line 66), wherein the temperature probe (314; 
Figure 3A,B; column 6; lines 5-21) directly provides T(to) and T(t*) to the controller 
(301; Figure 3A,B; column 4; line 66), as claimed by claim 3 

iii. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 3, further 
comprising a temperature probe (314; Figure 3A,B; column 6; lines 5-21) secured to the 
delivery chamber (350; Figure 3A,B; column 6; lines 5-21) and connected to the 
controller (301; Figure 3A,B; column 4; line 66) and wherein T(to) and T(t*) are 
calculated ("gas equation of state"; column 6; lines 20-21) using: 
dT/dt=(.rho..sub.STP/.rho.V)Q.sub.out(.gamma.-l)T+(Nu.kappa./l)(A.sub.wA^- 
sub.v.rho.) .sub.w-T) (3) where .rho..sub.STP is the gas ("initial mass" column 6; lines 5- 
21) density under standard temperature and pressure (STP) conditions, .rho. equals the 
density of the gas ("initial mass" column 6; lines 5-21), V is the volume of the chamber 
(350; Figure 3A,B; column 6; lines 5-21), Q.sub.out is the gas ("initial mass" column 6; 
lines 5-21) flow out of the delivery chamber (350; Figure 3A,B; column 6; lines 5-21), T 
equals absolute temperature, .gamma, is the ratio of specific heats, Nu is Nusslets 
number, .kappa, is the thermal conductivity of the gas ("initial mass" column 6; lines 5- 
21), C.sub.v is the specific heat of the gas ("initial mass" column 6; lines 5-21) under 
constant volume, 1 is the characteristic length of the delivery chamber (350; Figure 3A,B; 
column 6; lines 5-21), and T.sub.w is the temperature of the wall of the chamber (350; 
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Figure 3A,B; column 6; lines 5-21) as provided by the temperature probe (314; Figure 
3A,B; column 6; lines 5-21), as claimed by claim 4 
iv. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 4, wherein 
the gas ("initial mass" column 6; lines 5-21) flow out of the delivery chamber (350; 
Figure 3A,B; column 6; lines 5-21) is calculated ("gas equation of state"; column 6; lines 
20-21) using: Q.sub.out=-(V/.rho..sub.STP)[(l/RT)(d.rho./d- t)-(P/RT.sup.2)(dT/dt)] (4), 
as claimed by claim 5 

V. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 1, wherein 

the predetermined (calculated via "gas equation of state"; column 6; lines 20-21) level of 
pressure is provided through the input device (301; Figure 3A,B; column 4; line 66), as 
claimed by claim 6 

vi. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 1, wherein 
the predetermined (calculated via "gas equation of state"; column 6; lines 20-21) waiting 
period is provided through the input device (301; Figure 3A,B; column 4; line 66), as 
claimed by claim 7 

vii. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 1, further 
comprising an output device (301; Figure 3A,B; column 4; line 66) connected to the 
controller (301; Figure 3A,B; column 4; line 66) and the controller (301; Figure 3A,B; 
column 4; line 66) is programmed to provide the mass of gas ("initial mass" column 6; 
lines 5-21) discharged to the ou^ut device (301; Figure 3A,B; column 4; line 66), as 
claimed by claim 8 
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viii. a system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 1, wherein the 
chamber (350; Figure 3A,B; column 6; lines 5-21) is a delivery chamber (350; Figure 
3A,B; column 6; lines 5-21) further comprising a process chamber (366; Figure 3A,B; 
colunm 6; lines 5-21) connected to the delivery chamber (350; Figure 3A,B; column 6; 
lines 5-21) through the second valve (354; Figure 1; column 6; lines 5-21), as claimed by 
claim 9 

ix. A system (300, 301; Figure 3A,B; column 6; lines 5-21) for delivering a desired quantity 
of mass of gas ("initial mass" column 6; lines 5-21), comprising: a chamber (350; Figure 
3A,B; column 6; lines 5-21) including an inlet (inlet to 350; Figure 3A,B; column 6; lines 
5-21) and outlet (outlet from 350; Figure 3A,B; column 6; lines 5-21); an inlet valve 
(352; Figure 3A,B; column 6; lines 5-21), connected to the inlet (inlet to 350; Figure 
3A,B; column 6; lines 5-21), configured and arranged so as to control the flow of gas 
("initial mass" column 6; lines 5-21) into the chamber (350; Figure 3A3; column 6; lines 
5-21) through the inlet (inlet to 350; Figiu-e 3A,B; column 6; lines 5-21); an outlet valve 
(354; Figure 1; column 6; lines 5-21), connected to the outlet (outlet from 350; Figure 
3A,B; column 6; lines 5-21), configured and arranged so as to control the flow of gas 
("initial mass" column 6; lines 5-21) from the chamber (350; Figure 3A,B; column 6; 
lines 5-21) through the outlet (outlet from 350; Figure 3A,B; column 6; lines 5-21); and a 
controller (301; Figure 3A,B; column 4; line 66) configured and arranged to control the 
inlet and outlet valves (352, 354; Figure 1; column 6; lines 5-21) so that (a) gas ("initial 
mass" column 6; lines 5-21) can fiow into the chamber (350; Figure 3A,B; column 6; 
lines 5-21) until the pressure (320; Figure 3A,B; column 6; lines 5-21)within the chamber 
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(350; Figure 3A,B; column 6; lines 5-21) reaches a predetermined (calculated via "gas 
equation of state"; column 6; lines 20-21) level, b) the pressure (320; Figure 3A,B; 
column 6; lines 5-21) of gas ("initial mass" column 6; lines 5-21) within the chamber 
(350; Figure 3A,B; column 6; lines 5-21) can reach a state of equilibrilum, and c) a 
controlled amount of mass of the gas ("initial mass" column 6; lines 5-21) can then be 
measured and allowed to flow from the chamber (350; Figure 3A,B; column 6; lines 5- 
21) as a fimction of a setpoint (column 7; lines 20-43) corresponding to a desired mass , 
and the temperature (318; Figure 3A,B; column 6; lines 5-21) and pressure (320; Figure 
3A,B; column 6; lines 5-21) in the chamber (350; Figure 3A,B; column 6; lines 5-21), as 
claimed by claim 21 

X. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 21, further 
including a pressure sensor (316; Figure 3A,B; column 6; lines 5-21) constructed and 
arranged so as to provide a pressure (320; Figure 3A3; column 6; lines 5-21) 
measurement signal to the controller (301; Figiire 3A,B; column 4; line 66) as a function 
of the pressure (320; Figure 3A,B; column 6; lines 5-21)within the chamber (350; Figure 
3A,B; column 6; lines 5-21), and a temperature sensor (318; Figure 3A,B; column 6; 
lines 5-21) constructed and arranged so as to provide a temperature (318; Figure 3A,B; 
column 6; lines 5-21) measurement signal to the controller (301; Figure 3A,B; column 4; 
line 66) as a fiinction of the temperature (318; Figure 3A,B; column 6; lines 5-21) within 
the chamber (350; Figure 3A,B; column 6; lines 5-21), as claimed by claim 22 

xi. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 21, wherein 
the amount of mass of gas ("initial mass" column 6; lines 5-21) flowing from the 
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chamber (350; Figure 3A,B; column 6; lines 5-21), delta m at time t*, is determined by 
the controller (301; Figure 3A,B; column 4; line 66) as follows: (calculated via "gas 
equation of state"; column 6; lines 20-21), wherein m(t*) is the mass of the gas ("initial 
mass" column 6; lines 5-21) in the chamber (350; Figure 3A,B; column 6; lines 5-21) at 
time = to when the gas ("initial mass" column 6; lines 5-21) within the chamber (350; 
Figure 3A,B; column 6; lines 5-21) is at a state of equillibrium, m(t*) is the mass of the 
gas ("initial mass" column 6; lines 5-21) in the chamber (350; Figure 3A,B; column 6; 
lines 5-21) at time = t*, V is the volume of the chamber (350; Figure 3A,B; column 6; 
lines 5-21), R is equal to the ideal gas ("initial mass" column 6; lines 5-21) constant, 
P(to) is the pressure (320; Figure 3A,B; column 6; lines 5-21)in the chamber (350; Figure 
3A,B; column 6; lines 5-21) at time = to, P(t*) is the pressure (320; Figure 3A,B; column 
6; lines 5-21)in the chamber (350; Figure 3A,B; column 6; lines 5-21) at time = t*, T(to) 
is the temperature (318; Figure 3A,B; column 6; lines 5-21) in the chamber (350; Figure 
3A,B; column 6; lines 5-21) at time = to, T(t*) is the temperature (318; Figure 3A,B; 
column 6; lines 5-21) in the chamber (350; Figure 3A,B; column 6; lines 5-21) at time t*, 
as claimed by claim 23 

xii. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 21, wherein 
the controller (301; Figure 3A,B; column 4; line 66) is further configured and arranged to 
control operation of the inlet valve (352; Figure 3A,B; column 6; lines 5-21) by control 
commands (column 6), as claimed by claim 24 

xiii. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 21, wherein 
the chamber (350; Figure 3A,B; column 6; lines 5-21) includes a chamber wall (350; 
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Figure 3A,B; column 6; lines 5-21), and further comprising a temperature sensor (318; 
Figure 3A,B; column 6; lines 5-21) configured and arranged to sense a temperature (318; 
Figure 3A,B; column 6; lines 5-21) of the chamber wall (350; Figure 3A,B; column 6; 
lines 5-21) Tw, and produce a corresponding temperature (318; Figure 3A,B; column 6; 
lines 5-21) signal, and wherein T(to) and T(t*) are the measured temperaues of the 
chamber wall (350; Figure 3A,B; column 6; lines 5-21) at times to and t*, respectively, as 
claimed by claim 25 

xiv. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 21, wherein 
the chamber (350; Figure 3A,B; column 6; lines 5-21) is a delivery chamber (350; Figure 
3A,B; column 6; lines 5-21), and further comprising a process chamber (366; Figure 
3A,B; column 6; lines 5-21) connected to the delivery chamber (350; Figure 3A,B; 
column 6; lines 5-21) through the outlet valve (354; Figure 1; column 6; lines 5-21), as 
claimed by claim 30 

Wilmer is not specific in teaching the operation of his valves (352, 354; Figure 1; column 6; lines 
5-21) with respect to the computer logic and processing claimed in claims 1-8, and 21-29: 

i. wherein t* is from about lOOmillisecond to about 500milliseconds - claim 1 

ii. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 1, wherein 
the pressure transducer (316; Figure 3A,B; column 6; lines 5-21) has a response time of 
about 1 to 5 milliseconds ([01 14]), as claimed by claim 10 

iii. wherein for delivery of the mass of gas, the outlet valve is open for a time of about 100 
milliseconds to about 500 milliseconds - claim 21 
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iv. Wilmer does not teach that his second valve (354; Figure 1; column 6; lines 5-21) has a 

response time of about 1 to 5 milliseconds. 
V. A system (300, 301; Figure 3A,B; column 6; lines 5-21) according to claim 25, wherein 
the first valve (352; Figure 3A,B; column 6; lines 5-21) is configured and arranged so 
that a controlled amount of mass of the gas ("initial mass" column 6; lines 5-21) can be 
allowed to flow from the chamber (350; Figure 3A,B; column 6; lines 5-21) as a function 
time derivative of the temperature (318; Figure 3A,B; column 6; lines 5-21) (calculated 
via "gas equation of state"; column 6; lines 20-21), as claimed by claim 26 
Ohmi teaches a fluid delivery valve (300, 301; Figure 3A,B; column 6; lines 5-21) with a 
response time of "a few milliseonds" (column 3; lines 24-33; Table 1). As a result, operation at 
the claimed 100 to 500 milliseconds is inherent in Ohmi's fluid delivery valve (300, 301; Figure 
3A,B; column 6; lines 5-21). 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to replace Wilmer's second valve (354; Figure 1; column 6; lines 5-21) with Ohmi's fluid 
delivery valve. 

Motivation to replace Wilmer's second valve (354; Figure 1; column 6; lines 5-21) with Ohmi's 
fluid delivery valve is for preventing counter flow as taught by Ohmi (column 2; lines 48-61). 
Response to Arguments 

3. Applicant's arguments filed December 15, 2008 have been fully considered and are not 
persuasive. 

4. Applicant states: 
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Wilmer is cited as the primary reference for the rejection. The system of Wilmer operates by 
comparing gas quantities in a reservoir before and after gas delivery to determine the mass 
delivered. In this regard, Wilmer is similar to Naw^ata's pulse shot regulator and pulse shot 
regulating method and does not teach or suggest Applicant's claimed techniques (systems and 
methods) for calculating actual mass delivered in real time when an output valve is opened and 
delivering gaseous mass and then causing the valve to close when the actual mass delivered 
reaches a desired amount. 

And.. 

The system and method of Wilmer fill a gas reservoir with gas, measures the temperature and 
pressure of the gas in the reservoir to determine the initial amount in the reservoir. After this, an 
outlet valve is opened, releasing gas through a variable flow valve and a sonic nozzle. See, e.g., 
Wilmer, col. 3, lines 1-10. The flow of gas is then stopped and again the system measures the 
temperature and pressure of the gas in the reservoir to determine the final amount in the 
reservoir. See, e.g., Wilmer, col. 3, lines In this regard, the system of Wilmer is similar to 
Nawata's pulse shot regulator and pulse shot regulating method 

In response, the Examiner notes that Applicant's citation in Wilmer of column 3 is abbreviated. 
Continuing after line 10, Wilmer states: 



Application/Control Number: 10/822,358 Page 12 

Art Unit: 1792 

When the flow of gas to the process chamber is terminated, the temperature and pressure of the 
gas residing in the reservoir is again measured to determine the final mass of gas residing in the 
reservoir. The initial mass and final mass of gas values are compared to determine the actual 
mass of gas released from the reservoir during the recipe step. 

" (column 3; lines 18-28) 

As a result, Wilmer's multiple temperature and pressure measurements indeed teaches a 
psudocontinuous calculation of actual mass delivered in real time. According to column 3, 
Wilmer thus offers two data points over an unspecified period of time. Although not claimed, 
Applicant's "real time" operations are a subset of Wilmer's linear data collection. 
Applicant further states: 

Importantly, if the mass in the gas flow delivered by the Wilmer system is insufficient for 
required purposes, the only recourse is to correct the error by a subsequent delivery process as 
the Wilmer system (like that of Nawata) does not measure actual mass delivered by the system 
when the outlet valve is in an open condition. 

In response, the Examiner has acknowledged that Wilmer is not specific in teaching the 
operation of his valves (352, 354; Figure 1; column 6; lines 5-21) with respect to the computer 
logic and processing claimed in claims 1-8, and 21-29. 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Rudy Zervigon whose telephone number is (571) 272- 
1442. The examiner can normally be reached on a Monday through Thursday schedule from Sam 
through 7pm. The official fax phone number for the 1792 art unit is (571) 273-8300. Any Inquiry 
of a general nature or relating to the status of this application or proceeding should be directed to 
the Chemical and Materials Engineering art unit receptionist at (571) 272-1700. If the examiner 
can not be reached please contact the examiner's supervisor, Parviz Hassanzadeh, at (571) 272- 
1435. 

/Rudy Zervigon/ 

Primary Examiner, Art Unit 1792 



